Journal of Institute of Control, Robotics and Systems (2012) 18(7):627-631

http://dx.doi.org/10.5302/J.ICROS.2012.18.7.627 ISSN:1976-5622 elSSN:2233-4335

ogto] 524 M5 O B33 YL A ATE 2E o

#E JsEt

3 By 4

Design Observable Model of Direct Drive Motor for
Air Gap Estimation when Input Disturbance is Impulse signal

.
o el A a2 AL et A
(Taeseok Ki', Youn-sik Park', and Youngjin Park')

'Korea Advanced Institute of Science and Technology

Abstract: Observable mathematical model of DDM (Direct Dirve Motor) was suggested. The motor that operates the object system
directly is called DDM. DDM has many strong points, however, it has a significant disadvantage, that it is more sensitive to the
external force than the motor with reduction gear. In other word, if the force is applied, air gap of the motor can be perturbed. This
causes not only difficulty in motor control but also even more serious problem, such as the breakdown of motor. However, if the air
gap variation can be estimated, it can help prevent these problems. DDM should be modeled to estimate the air gap variation. The
type of researched DDM is PMSM (Permanent Magnet Synchronous Motor) and precedent model of PMSM includes only
characteristics of electro-magnetic system and rotational motion. However, suggested model should also include characteristics of
translational motion of rotor to estimate the air gap variation. Also, this model should satisfy observability condition, because state

observer is designed based on this model.
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Fig. 1. Simplified sectional view of direct drive motor.

Stator

2. 7|=e| By
Yol AFsII%el, dFE AHE EEHE 3 dAFUt
23 Q) o] w 19 29 a b, ¢ 372 =& o] &sle] A
271 A 2gle] AL dly dtopd b Fof| g A
o] Az ke Z7) wrh o],;(]u]— o B 270e) A =}
o]_Q_ ]—O% Ulﬂ]%] —5—],UL:]_ 7y = = ] HC]»-B‘],_‘:_ _'?r /\-1‘:'0]
2 283t %’%‘l A B S & 4 9ok o] F
01516}04 7k Zof sl det RS Ao Y

LHUd Ut %5}4-6.

l:H i lzm el
gl
mlo _|2i mlo

v, =T, + dZ"
M
Vy=ri,+ dﬂ
B B dt

A7) 1, = FAGITh Ed v, w7 AEF W] 4
WALom ofelel 4 st ol ATl oI A T
Aol )% Japom hebd 4 gk

_[)1'

v, =Li,+2,c0s0

2
Wy =Liy+2,sin0 @

m

o714 0= S S Zholtk. Eat Lk 4, A7 A
Fioll ol QERIzs) Aol ofF HuAse e
oA @B A el Bisi okelel 4 @)t 2ol 33

]_
o 84 53t A7) SAe] TR S0t B 5

mlo
i

B-axis

c-axis

a-axis

a-axis

2] fl7e] 2

Fig. 2. Current coordinate of direct drive motor.
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Fig. 4. External force.
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